INTRODUCTION
============

The cerebellum is traditionally involved in the coordination and integration of the motor function. Its contribution to the modulation of higher-order functions is increasingly being recognized.[@B1] Patients with cerebellar diseases such as cerebellar tumor, stroke, and cerebellar atrophy have difficulty controlling their behavior and often show impulsive behavior, have difficulty concentrating, and have compulsive personality disorders.[@B2]-[@B4] Classic Dandy-Walker malformation represents cystic dilatation of the fourth ventricle and enlarged posterior fossa, complete or partial agenesis of the cerebellar vermis, elevated tentorium cerebelli, and hydrocephalus. Dandy-Walker variant has been introduced to describe variable hypoplasia of the cerebellar vermis with or without enlargement of the cisterna magna, communication between the fourth ventricle and the arachnoid space, and no hydrocephalus.[@B5]

Previous case studies reported that Dandy-Walker malformation was found to be associated with mental retardation, ADHD, schizophrenia, and bipolar disorder.[@B6]-[@B11] No previous case study, however, has reported findings of the association of major depression and impulse control difficulty with Dandy-Walker malformation, as shown in this case study. Thus, reported herein is a case of recurrent depression with impulse control difficulty in a 33-year-old man with Dandy-Walker variant.

CASE
====

A 33-year-old man presented depression, aggressiveness, and impulsivity in his visit to the authors\' hospital and was thus compulsorily admitted. He had a two-year depressive episode, was diagnosed as having major depressive disorder a year earlier, and has been on medication irregularly. He had a history of three-time admission to a psychiatric unit in the previous 12 months. His initial admission was a year earlier, after attempting suicide by ingesting pesticide. One day before admission, he presented verbal abuse and aggression. He had no family history of psychiatric disorder, including depression. The patient had two-year, withdrawn university education and he had had various jobs but never managed to keep any of them for more than two months. There was no evidence of substance use and head trauma in the history of the patient.

Brain MRI ([Figure 1](#F1){ref-type="fig"}) disclosed an enlarged cisterna magna, hypoplasia of the cerebellar vermis, and dilated ventricles, indicating Dandy-Walker variant. Intelligence testing (K-WISC) confirmed a normal range of intelligence (IQ: 94; latent IQ: 105). The result of the psychological testing showed that the patient had aggressive perceptions of other people, and that he had poor impulse control ability. The patient was anticipated to be sensitive to trivial external stimuli, to easily become angry, and to be aggressive. Beck Depression Inventory (BDI) and Hamilton Depression Scale (HAM-D) tests were performed the day after his admission, and the patient obtained 23/63 and 28/50 scores, respectively.

Mirtazapine treatment was started at a dose of 7.5 mg/day and the dose was increased to 45 mg/day on the fifth day, for the patient\'s depression. Valproate treatment was started at a dose of 450 mg/day for the patient\'s aggressiveness and lack of impulse control, and the dose was increased to 1500 mg/day on the 12th day of the patient\'s confinement. About a week after the initiation of valproate treatment, the patient\'s aggressiveness and uncontrolled impulsive behavior were slightly alleviated. Quetiapine was added for further treatment of his aggression. Quetiapine was added at a dose of 100 mg/day on the 12th day of confinement, and the dose was increased to 800 mg/day on the 20th day. The BDI score decreased from 23 to 9, and the HAM-D score went down from 28 to 10 after three months of treatment. The patient still presented some uncontrolled impulse and aggression, although these had improved much in the three months.

DISCUSSION
==========

Cerebellar lesions do not always cause ataxic motor syndrome. They also have manifestations as cerebellar cognitive affective syndrome (CCAS), including depression and various symptoms (e.g., aggression, psychotic disorder). The cognitive and psychiatric factors of CCAS have been conceptualized as \"cognitive dysmetria concept\".[@B12] This holds that a universal cerebellar transform facilitates the autonomic modulation of behavior around the homeostatic baseline, and the behavior being modulated is determined by the specificity of the anatomic subcircuits, or loops, within the cerebrocerebellar system.[@B13]

The patient in this case study had major depressive disorder with impulsive behavior as a main problem, but his superficial relationships with other people, difficulty in building appropriate relationships, and frequent change of occupation despite his higher-than-average intelligence seemed to have been associated with his Dandy-Walker-variant-associated cerebellar lesion. The patient had had recurent depression and had shown impulsive behavior for a long time and was recently diagnosed with major depressive disorder. He had poorer effects compared to other patients with depression, which was a characteristic of the patient.

Leroi et al.[@B14] found that more than half of their patients with cerebellar degeneration had psychopathology including depression, personality change, psychotic disorders, and impaired cognition. In another study, the cerebellar vermis was smaller in the patients who experienced multiple episodes of depression.[@B15] This suggested that cerebellar vermal atrophy may be a late neurodegenerative event in those who have had multiple affective episodes. In this case study, the MRI result showed that the patient also had cerebellar vermal hypotrophy, which supports the aforementioned suggestion. This case study also showed the previous understanding of the role of the cerebellum and similar manifestations shown in case studies on Dandy-Walker malformation. In addition, the theoretical explanation that the cerebellum is associated with repeated depression and impulsive behavior has been confirmed via Dandy-Walker variant. The previously explained theories have been further developed via this case study, where superficial relationships with other people, repeated impulsive behavior, persistent exacerbation and repetition of depression, and resistance to treatment were unique features of the patient.

In conclusion, this case study showed that the cerebellum could be associated with depression with impulsive symptom, and expanded the understanding of Dandy-Walker-variant-associated cerebellar lesions.
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